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ABTopcKoe cBMAere/ibCTBO CCCP 
Nt 1254137. k;i. E 21 B 29/10. 1982. 
(54) CnOCOb PEMOHTA OBCAflHblX KO- 
/10HH 

(57) HcnoiibaosaHHe: pcmomt ymbctkob c OMa- 
raMM paapyiueHMfl h Ae<t>eicTaMM b cTCHKax o6- 

CBAHUX KOnOHH. CyU|HOCTb M3o6peTeHHfl: 

noA^HpaiOT uMiiMHAPMMecKM(« narpyOoK pac- 
MeTHoro nepMMerpa, AniiHa KOTOporo Go/ibiue 



BHyrpeHHero A^^aMerpa 2 peMOHmpyeMoro 
ynacTKa o^ajiHOih KonoHHbi. a AnwHa naipyG- 
Ka OoAbuie AAHHU MHrepBana noBpeM^xenm, 
npOMaaoAiiT nonepeMHyio A?4>opMauiiK> nar- 
py6Kd no sce^ fXMAHe ao notepw ycTof^sMBO- 
CTM. 4>tiKcauMK) ero b 3toh nono^eHim. cnycK 

B ClCBa)KMHy M yCTBHOBKy B 30He noBpoKAC- 

HMfl nyTBM 4)MKcaTopoB. ripw 3T0M MaTepwa/i 
naTpy6Ka BwGwpaiOT no MOAy^»o ynpyrocru - 
E. KOTopwft onpeAe/iBiOT wa cooTHoiueHMR: 

^ ■ , rAe P - KOHTaKTHoe Aas/ieHMe 
(h/R)^^ 

naTpy6Ka Ha ctchkh oBcaAHoA KOiiOHHu: h - 
TO/iiMWHa cTCHicw narpyOica: R - paAwyc BHyr- 

peHHeii CTCHKM oOCdAHOfi KO/lOHHbl. 4 H/l. 
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Ul3o6peTeH(ie othocmtcr k TexMOAomH 
peMOHTHWx pa6oT B He<]>feAo5biBaiotue^ npo- 
MuiuneHHOCTM. a HMeHHO. K cnoco6dM nuKSM- 
AauMH ynacTKOB c OMaraMM paapytueHtm h 
Ae(^eKTaMM b cTeHnax o6caAHux xonoHH. 

Ue/ib M3o6peTeHiifl - noBbtuieHiie 9<t>4»6K- 
TMBHOCTM peMOHTHUx pa6oT H oGecneseHMe 
paoHOMepHoro npuKaTun narpyGxa no BceC^ 
ero A^HHe k o6cdAHOA KO/)OHHe npii ynpotAe* 
HMM npouecca ycraHOBKki narpyOKa aa cmct 

HCKJIIOMeHMJI AOnOilHMTe/lbHOrO e03Ae(iCTBMfl 

HdHero. 

Ha 4>Mr. 1 ii3o6pa»ceHo ycTpoACTBO aaa 
npMBeAeHMsi naTpy6ka b cocTOflHMe noTepM 
ycT6RMMB0CTH: Hd -r ceneHMe A-A Ha ^mf. 
1; Ha 4>Mr. 3 - ceMeHVe 6-E Ha <>Mr. 1; Ha ^wr. 
4 - ndTpy6oK, da(t>MKCMpoBaHHuA b coctoiihum 
nonrepM ycroAHviBocTii. 

ycrpoACTBO A^fl npHBeAeHMR naTpy6Ka 1 
B cocTORHwe norepM ycroi^viBOCTvi - npoTurw- 
BaiomeiB ycrpoftCTBO - npeAcraB/iJieT co6o(% 
KOHMM^CKyio onpaBxy 2 c ((>opMoo5pa3yioiutiM 
crepxHeM 3 m pouMKaMM 4, saKpenneHHUMH 
no Anuwe onpaBKM. Po/imxh 4 cBAaaHM c Mexa- 
HHHeckMM npuBOAOH 5, BpaiMeHMe na Korbpu A 
nepeAaercii AB^raTeiieM G.'npciie npuseAe- 
HMfl narpyGxa BCOCTOflHMe norepM ycTOAmiBO' 
CTM npH noMOtuii AdHHoro ycrpotiCTBa oh 

(t>t1ICCHpyeTP51 B 3T0M COCTOSIHUM HOCpeACTBOM 

(i>HKcaTopoa 7« coeAHHeHHbix Me)KAy co6of^ 
CTepxHflMH 8. ripMBOA 5 npeACTBB/ipeT it3 ce- 
6r ayfiMBTyio nepeAany c oaho^^ aeAyiuefl 9 m 
AByMR BeAOMUMM tueCTepHfiMM tO« 11. BeAy- 
man ujecrepHft 9 ycTdHOB/ieHa Ha buxoahom 
Bdiiy 12 ABHrare/ifl 6: Ha sany .13 BepxHed 
eeAOMoft luecTepHMycraHOB/icH Kpa.AHMR Bep- 
XHH() po/iMK 4. a Ha eany 14 HtDKHcA BCAOMOt^ 
tuecrepHii xpa^HHA hwkhhA poumk 4» Po/imkm 
4 (h BepxHvte. vi hidkhvic] cB^aaHHue npiiB0A~ 
HUM peMHBM 15. Po/iKKH 4, He CBnsaHHue c 
BdiiaMM 13 M 14, BunoiiHBHu ynpyroaaacTMM* 
HbiMH H/1M noAnpy)KiiHeHbi B peay/ibTare sero 
OHM OTcne.xcHaaiOT Ae<i>opMauHK> narpyGxa. 
BoKOBue po/iMKM 4 aaxpeniieHbi 6 xoHMMecxoA 
onpaeice 2 c BOSMOxHOCTbio apaiueHMsi. Ohm 
He noAnp^HHenu m ycraHOBiieHU coocho k 
4>opMoo6pa3yiomeMy cTepMCHK) 3. 

« 

Cnoco6 peMOHTa saxiiiOMdeTcn b c/ieAyio- 
lUeM. 

BnaMB/ie ocyiuecTB/inioT noA6op naTpy6- 
xa pacseTHoro nepuMcrpa m ynpyrocTw. riar- 
py6oK 1 Buno/innioT e bmac TOHKOCTeHHoro 
KpyroBoro UM/iiiHApa m3 MarepMa/ia o6iidAaio- 
lUero CBOMCTBOM ynpyrocTM, np^HCM nepn- 
Merp ' uH/ikiHApa 6o/ibuje BHyTpeMHero 
nepHMerpa peMOHTMpyeMoi) o^cbahom ko/ioh- 
Hu, a AHMHa - 6o/ibtije HHtepBana nospoKAe- 
HHii o6caAHOi4 KonoHHU. B xaHecToe 
MarepHaiia naroTOBneHMR naTpyGxa mokct 



6UTb MCnO/IUaOBdHd BUCOKOKaMeCTBeHHBJl 33- 

xaneHHan cranb, CTexiionnacTHK m Apyrwe Ma- 
Tepnany, xapaxrepHayioiuHe leM, mto 
HanpnxeHHn* BOSHHKaioiuMe b hmx noc/ie no- 
5 repM ycTof^MMBocTM, He npeabituaioT npeAenoa 
rexy^ecTM ashhux MaTepna/iOB. T.e. coot- 
BercTByioT ynpymM Ae^opMauuRM stmx Mate- 
pna/ioB. 

SareM npoH3BOA«T nonepeMHyio Ae<J)op- 
10 Maumo narpyBxa no aceJi p^me ao noiepn 

yCTOAMMBOCTM M ())l4KCaUMK) CrO B 3TOM COCTO" 

«HMM. fl/ifl SToro naipyOox 1 noAaJOT na bxoa 
onpasKM 2 npoxnrMBaioiMero ycrpoAcxBa c 
npeABapMTe/ibHO.BKAioMeHHbtM ABMrare/ieM 6. 

15 nepeAdiotUHM BpaiueHMe na poituxM 4 c no- 
MotubK) MexaHUHCCKoro npMBOAa 5. Po/imkm 4 
aaxaaTUBdioT naTpy6oK M npornrnBaioT ero 
BHyrpb KOHMMecKoO onpaBKM 2 ycTpof^craa. Plo 
- Mepe ABM)KeHMn narpySxa BAO/ib BHyrpeHHeM 

20 noB^pxHOCTM nocTencHHO yBeiiw^MBaeTCfl pa- 
AHa/ibHan narpyaxa, Ae^^CTByfoman Hd Hero co 
CTopoHbi onpaBKM ua-aa yMeHbtueHMsi ee ahb- 
Morpa. MaeecTHO* hto tohkmo ynpyme oSohom- 
KM noA AeiiCTBMeM paAna/ibHOA narpyaxM 

25 TepniorycToAMMBOCTb. nepexoAf< k noaoMy co- 
CTOflHMK) paBHOBecMA c BunyxnocTbio, 
o6patueHH0fl K ueHTpanbHof^ ocm uMiinHApa. 
Ansi oSecneneHMn nepexoAa narpy^Kd b co* 
ctouhmb norepM ycTOfiMnaocTM cnyxnr 4>op- 

30 Moa6paayioiuMft CTepjKCHb 3, KOTopwii 
KOHueHTpMpyer paAvia/ibHyK) narpyaxy hb nar- 
py6oK. TepniomMPk ycTOf^MMBOCTb. AafibneA- 
liian npoTfl^Kxa narpyOxa CBnaana x 
npoAonxaiotuMMCR yBOViMHeHMeM paAManbHoA 

35 HarpyaxM M.npHBOAMT x yaeiiMMBHMio Bunyxjio- 
CTM 060/10MKM narpyOKa, noTepflBiueft ycroA- 
HMBOCTb, 8 peay/ibTare Mero pa3Mepbi 
narpyGxa OyAyr cobTBeTCTBoaarb Tpancnopi- 
HUM pa3MepaM len, cnycxaeMux b cKBa>KMHy. 

40 B MOMBHT A0CTM)KeHMR naxpyOKOM TpaHcnop- 
THUX pa3MepoB OH npornrMBdercn k xoHuy 
onpaBKM 2 M Ha buxoac m3 Hee CT»rMBaeTCR 
HecKonbXMMM (^MKcaropaMM 7 (cm. 4)Mr. 4). ko- 
Topue pxecTKO coeAHHnioT hba^x^ co6ofl crep- 

45 xcHsiMM 8. TaxMM oSpaaoM ocyiuecTanniOT 
onepai;HK><|>MKCMpoBdHM5i narpyaxa 1 bcocto- 

flHMH nOTepH yCTOASMBOCTM.' 

riociie aroro npoMsaoAflT ycTBHOBxy nar- 
py6xa B aone noBpe^KACHMn o6caAH0f) ko/ioh- 
50 HU. 

Ann aroro c noMoiMbK} Aspxarenn (hb Map- 
Te)xe He noxaaan) narpyGoK, 3a<t>MKCMpoBaH- 

HU*^ B C0CT0«HMM nOTCpW yCTO^HMBOCTM. 

cnycxaioT b cxsaxMHy m ycTaHaB/iMBaK)T Hd 
55 ypoBHC ynacTKa noBpe)KAeHMR o6caAHofi ko- 
noHHu. CrnrMBaiomMe narpyGox 1 <|)MKcaTOpu 
7 CHMMBioT. nepeMeman bbbpx coeAHHflK>iMHe 

MX CTep)KHM 8, STO npMBOAMT K CHRTMIO pBAM- 

anbHoft HarpysKM. Aeftcrayramefi na naTpy6oK. 

HO A ABftCTBMeM yCMAMii 8 060A0MKe. nOTOpilB- 
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ujeiiycTOHHMBOCTb, narpyeoK 1 BOSBpamacTCsi 
B McxoAHoe paBMoeecHoe cocronHiie. 

B CM/iy TOrO. MTO WCXOAHblft SHeiUMMft flM- 

BMCTp narpySKa HCCKO/ibKO 6o/ibUJe BnyrpeH- 
Hero AwaMerpa o6ca/iHOfi koaohhw. HaTpySoK 
nnoTMO M paBHOMepHO npMXMMaeTCw k o6caA- 
HOPI KonoMHC. nepeicpbiB y^iaciOK noBpe)KAe- 

6uiiH npoBCAeHu na6opaTopMbie Mcnuja- 
nm cnoco5a peMOHxa o6caAHbix koaohh na 
MOAe/!M oOcaAHOft ko/iohhu c uentio npo- 
BepKM ero pa6oTOcnoco6HOCTM. MoAe^b 06- 
caAHoA KO/ioHHW npeACTaB/iflCT co6oft 
ToncTOCTCMHyK) Tpy6y c BHyrpeHHUM AnaMer- 
poM 80 MM, napaMerpoM 251,2 mm m aamkoii 
500 mm. 

HaTpyGoK BwnonHeM m3 creKAon/iacTHica b 

BMAa TOMKOCTCHHOrO KpyrOBOfO uuiiMHApa. 

TO/iiUMHa CTCHKM KOToporo 0,3 MM. a nepwMCTp 
251.6 mm. 

B KaMCCTBe npOTRrueaioiuero ycxpoficxBa 
wcnonb30Ba/iacb KOHUMecKaq onpasKa co 

BXOAHbIM AWaMCTpOM 100 MM. BSIXOAHWM - 70 
MM. A/»MHO« 600 MM C OAHMM <l>0pM00Gpa3yi0- 

tUMM CTepxHBM BAonb BHyrpeHHcf^i nOBepxHO- 
CTM onpaBKii. npoTflOKKB ocyiuecTBAH/iacb 
AaB/icHweM Hd Topcu naTpy6Ka. Ha awxoAe m3 
npoTAniaalotuero ycTpoftcxBa naxpyCoK wMCii 
A^aMexp 70 mm, nptmeM 4>opMoo6pa3yioiut4£) 
cxepxeHb ysKe He Kaca/icn BbiBepHyxo(i 060- 
/lOMKM naxpy6Ka, m b xaKOM nonoxeHiiii naxpy- 
60K 5bi/i noc/iCAOBaxe/ibHO cx«Hyx AayMsi 

(t)MKCaXOpaMM, COeAMHCNHblMM MCJKAy C06ofl 
AByMA CXa;ibHUMM CXep)KHItMM. 

3ax6M naxpy6oic 6un cnyiMCH a MOAenb 
o6caAHO(^ Ko/ioHHbi AO ypoBH« aoHbi noapex- 
AeHMfl o6caAHo(t Ko;iOHHbi c noMoiMbto Aep)Ka- 
xe/iii, nonepeHHwe pasMepu Koxoporo Me 
npeBbtuia/iM 70 mm. 3axeM cx5irii8aioii\Me <t>MK- 
caxopu CABura/iM k sepxHeMy xopuy.naxpy6Kd 
3a cMex ycMAMfl. nepesAasaeMoro Mepea cxep^K- 

. HM. 

B MOMCHX CH«XMfl nocAeAHcro <)>MKCdXOpa 

C6o6oAHbift naxpyGoK no/iHocxbio BOccxaHo- 



Bun CBOlO 4)opMy, npM>KaBUJMCb K BHyipeHHCii 
CTCMicc oScaAHoA KonoMHW M ncpexpuB 30My 
noBpe)KAQHMfl. 

AHanorMHHWM o6pa30M Sbinw npoBeASHW 
5 McnwraHMq b yciiOBtmx nonHoro aano/iHeHnn 

MOAC/IM 06caAM0ft KO/IOHHW B0A0<^. 

/la6opaxopHwe ASHHwe ^0AXBepA^<^l1 pa- 
6oTOcnoco6Hocxb AaHHoro cnoco6a peMOMxa 
o6caAHbix KonoHH. naxpy5oK no/iHOCTbio. 6e3 

10 nOBpOKACMMft H CK/iaAOK BOCCXaHOBM/l CBOK) 
<t)OPMy M fUlOXHO 06/ieran BHyxpeHHIOK) CTBHKy 

oGcaAHoW KO/IOHHU. M30/iMpyn 30Hy noBpe^K- 
AeHMfi. 

O op My /I a II 3 o 6 p ex.e H M Ji 
15 Cnoco5 peMOHxa oGcaAHux koaohh. 
BKnwHaiomMM noA6op naxpySxa pacHexMoro 
nepMMexpa, nonepesHyio Ae<tK)pMauMio nax- 
py6Ka no eceft AnwHe, cnycK ero b cKBa)icMHy m 
ycxanoBicy b aoHc noepexcACHMJi, o x n m m a 10- 
20 u( H (I c 91 XCM, Mxo. c ueiibio nOBWUieHM« 
a(t)4>eKxiffBH0CXM peMOHXHux pa6ox h 66ecne- 
MCHMfl paBHOMBpHoro npMxaxHfl naxpyGxa no 
Bcei^ ero A^HHe k oGcaAHOw ko/iohhc npw oa- 
HOBpeMeHHOM ynpoiueHMM npouecca ycxa- 
25 HOBKM naxpySxa 3a cMex MCK/iioMeHM« 
Aono/iHHxe/ibHoro B03AencxBM« Ha nero. Ma- 
Tepwa/i naxpyGKa Bw6iipaiox no MOAy/iK) ynpy- 
rocxM E, npMMeM nocnoAHiKi onpeAe/iniox m3 

COOXHOlUeHtiH 



30 



E 



1,4 P 



(h/R) 



rAB P - KOHxaKXHoe AaBiieHwe naxpy6ka na 
cxeHKM o6caAMO« ko/iohhm: 

h - xo/iiUMHa cxeHKM naxpyGxa; 

R - paAMyc BHyxpeHHefi noeepxHocxH 06- 

CaAHOC^ KOnOHMW. 

a nonepcMHyio Ae4>opMauwio;niaxpy5Ka no 
Bce^ fi^v\He ocyiuecxB/iHK)x ao norepn ycxoft- 
MMBocxM. aaxcM ero <t)iiKCMpyiox s 3T0m cocxo- 
NHMH M nocne cnycKa b aony noBpexaeHMH 

<|»MKCaX0pU CHMMatOX. V.' * 
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(54) METHOD FOR CASING REPAIR 

(57) Use: repair of sections with localized 
failure and defects in casing walls. 
Essence of invention: a cylindrical sleeve 
of calculated perimeter is selected where 
the perimeter length is greater 



than the inside diameter [sic: last clause 
should be either perimeter... perimeter or 
diameter ... diameter] 2 of the section of 
casing to be repaired, while the length of 
the sleeve is greater than the length of 
the damaged interval. Transverse strain 
is produced in the sleeve along the entire 
length until it buckles (loss of stability), 
it is locked in this position, lowered into 
the well, and placed in the damage zone 
by means of locking devices. In this case, 
the sleeve material is selected according 
to elasticity modulus E, which is 
determined from the relation: E = 
1 .4P/(h/R)l 1^^, where P is the contact 
pressure of the sleeve on the casing wall; 
h is the wall thickness of the sleeve; R is 
the radius of the inside wall of the 
casing. 4 drawings. 



[Figure 1 spans columns 1 and 2, under header] 

[see Russian original for figure] 
A B 
A B 
Fig. 1 

[vertically along right margin] 
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The invention relates to technology for repair operations in the oil production 
industry, and specifically to methods for repairing sections with localized failure and defects 
in the casing walls. 

The aim of the invention is to improve the efficiency of repair operations and to 
ensure that the sleeve is uniformly squeezed against the casing along its entire length, with 
simplification of the process of setting the sleeve by eliminating additional operations on it. 

Fig. 1 depicts the device for buckling the sleeve; Fig. 2 shows the A-A cross section 
in Fig. 1; Fig. 3 shows the B-B cross section in Fig. 1; Fig. 4 depicts the sleeve locked in the 
buckled condition. 

The device for buckling sleeve 1 (a drawing device) is a conical mandrel 2 with 
shaping bar 3 and rollers 4, attached along the length of the mandrel. Rollers 4 are connected 
to mechanical drive 5, which is rotated by motor 6. After the sleeve is buckled with the help 
of this device, it is locked in this condition by means of locking devices 7, interconnected by 
rods 8. Drive 5 is a gear drive with one drive gear 9 and two follower gears 10, 11 . Drive 
gear 9 is mounted on output shaft 12 of motor 6; upper outside roller 4 is mounted on shaft 
13 of the upper follower gear, while lower outside roller 4 is mounted on shaft 14 of the 
lower follower gear. Rollers 4 (both upper and lower) are connected by drive belt 15, 
Rollers 4 that are not connected with shafts 13 and 14 are implemented as elastoplastic or 
spring-loaded, and consequently they track the deformation of the sleeve. The side rollers 4 
are attached to conical mandrel 2 so that they can rotate. They are not spring-loaded and are 
mounted co-axially with shaping bar 3. 

The repair method involves the following. 

First, a sleeve of the calculated perimeter and elasticity is selected. Sleeve 1 is 
implemented as a thin-walled circular cylinder made fi-om material having the property of 
elasticity, where the perimeter of the cylinder is greater than the inside perimeter of the casing 
to be repaired while the length is greater than the damaged interval of casing. The material 
used for fabricating the sleeve may be 
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high-quality quenched steel, fiberglass-reinforced plastic, and other materials characterized 
by the fact that the stresses arising in them after buckling do not exceed the yield stresses for 
the given materials, i.e., they correspond to elastic deformations of these materials. 

Then transverse strain is produced in the sleeve over the entire length until it buckles, 
and it is locked in this condition. For this purpose, sleeve 1 is fed into the opening of 
mandrel 2 of the drawing device after first turning on motor 6, which rotates rollers 4 with 
the help of mechanical drive 5. Rollers 4 grip the sleeve and pull it into conical mandrel 2 of 
the device. As the sleeve moves along the inside surface, there is a gradual increase in the 
radial load acting on the sleeve on the mandrel side due to the decrease in its diameter. We 
know that thin elastic shells buckle (lose stability) under the action of a radial load, going to a 
new equilibrium state with bulging turned toward the central axis of the cylinder. Shaping 
bar 3 serves to ensure buckling of the sleeve, concentrating the radial load on the buckling 
sleeve. Further pulling of the sleeve is associated with continuing increase in the radial load 
and leads to an increase in the bulging of the shell of the buckled sleeve, as a result of which 
the sleeve dimensions will correspond to the run-in dimensions of bodies lowered into the 
well. At the moment the sleeve reaches the run-in dimensions, it is pulled toward the end of 
mandrel 2, and at the exit from the mandrel it is clamped by several locking devices 7 (see 
Fig. 4) which are rigidly interconnected by rods 8. The operation of locking sleeve 1 in the 
buckled condition is accomplished thereby. 

After this, the sleeve is placed in the damage zone of the casing. 

For this purpose, with the help of a holder (not shown in the drawing), the sleeve, 
locked in the buckled condition, is lowered into the well and placed at the level of the 
damaged section of the casing. The locking devices 7 clamping sleeve 1 are released by 
means of upward displacement of rods 8 connecting them, which results in removal of the 
radial load acting on the sleeve. Under the action of the stresses in the buckled shell, 
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sleeve 1 returns to the original equilibrium state. 

Because the original outside diameter of the sleeve is slightly greater than the inside 
diameter of the casing, [sic: the latter should be a clause of the next sentence, not an 
independent sentence] The sleeve is tightly and uniformly squeezed against the casing, 
sealing off the damaged section. 

Laboratory tests of the method for casing repair w^ere conducted on a model of a 
casing in order to verify its feasibility. The model of a casing is a thin-walled tube with 
inside diameter 80 mm, parameter [sic: parameter should be perimeter] 251 .2 mm, and length 
500 mm. 

The sleeve is made from fiberglass-reinforced plastic in the form of a thin-walled 
circular cylinder with wall thickness 0.3 mm and perimeter 251.6 mm. 

As the drawing device, we used a conical mandrel with entry diameter 100 mm, exit 
diameter 70 mm, length 600 mm and with one shaping bar along the inside surface of the 
mandrel Pulling was accomplished by pressure on the end of the sleeve. At the exit from 
the drawing device, the sleeve had a diameter of 70 mm, where the shaping bar no longer 
touched the twisted shell of the sleeve, and in such a position the sleeve was successively 
clamped by two locking devices interconnected by two steel rods. 

Then the sleeve was lowered into the model of a casing, down to the level of the 
casing damage zone, using a holder with transverse dimensions no gieater than 70 mm. Then 
the clamping locking devices were shifted toward the upper end of the sleeve as a result of 
the force transmitted through the rods. 

At the moment when the last locking device was released, the free sleeve completely 
recovered 
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its shape and was squeezed against the inside wall of the casing, sealing off the damage zone. 

Tests were similarly conducted under conditions when the model of a casing was 
completely filled with water. 

Laboratory data confirmed the feasibility of this method for casing repair. The 
sleeve, without damage or crumpling, completely recovered its shape and fit tightly against 
the inside wall of the casing, isolating the damage zone. 

Claim 

A method for casing repair, including selection of a sleeve of the calculated perimeter, 
transverse strain of the sleeve along the entire length, its lowering into the well and 
placement in the damage zone, distinguished by the fact that, with the aim of improving the 
efficiency of repair operations and ensuring that the sleeve squeezes uniformly against the 
casing along its entire length while at the same time simplifying the process of placing the 
sleeve by eliminating additional operations on it, the sleeve material is selected according to 
the elasticity modulus E, where the latter is determined from the relation 

E > 1.4P/(h/R)l^/5 

where P is the contact pressure of the sleeve on the casing wall; 

h is the wall thickness of the sleeve; 

R is the radius of the inside surface of the casing, 
and transverse strain of the sleeve along its entire length is accomplished until it buckles 
(loses stability), then it is locked in this condition and the locking devices are released after it 
is lowered to the damage zone. 
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